Bdellovibrio isolates from nature are characterized by several special traits. The two unique ones are (i) obligate host-dependency, i.e., the inability to grow in the absence of host bacteria or concentrated bacterial extracts, and (ii) the capacity to parasitize a host, namely, to attach to the host cell wall, penetrate through it, break down host components, and utilize them for growth and reproduction.
To study these two properties separately, it seems desirable to separate them by introducing mutations that affect one or the other of the properties. Host-independent facultatively parasitic mutants have been isolated in the past from several host-dependent (HD) Bdellovibrio strains such as A3.12 (6) and UK (2) . Unlike the wild-type isolates, these mutants can also grow on medium in the absence of host cells or extract, and are therefore facultative parasites (FP). Conditionally lethal nonparasitic mutants have been isolated from HD Bdellovibrio 109 (5). These mutants can grow only at low temperature since their ability to parasitize a host is temperature-sensitive.
To compare the different Bdellovibrio forms in an orderly fashion, we chose a stable facultative strain Bdellovibrio UKi2 (2) as the parent and proceeded to obtain from it mutants that were defective in different functions related to the unique way of life of bdellovibrios.
Bdellovibrio UKi2 was grown in YP medium (containing 0.3% yeast extract and 0.06% peptone) at 30 C to a concentration of 3 x 108 cells per ml and treated with N-methyl-N'-nitronitrosoguanidine (100 ,ug/ml) for 1 h. The treated cells, 5 to 10% of which were still viable after the treatment, were washed with fresh medium and reincubated for 14 to 16 h. Samples of 0.2 ml were plated together with Escherichia coli suspension on modified YP plates (YP diluted by half, supplemented with 0.02 M tris(hydroxymethyl)-aminomethane (Tris) and 1% agar, pH 6.2). Owing to its capacity for host-independent growth, the FP parent appears on such plates as a colony surrounded by a plaque (Fig. 1 ). After mutagenesis, we obtained two groups of mutants: one group, appearing at a frequency of 10' to 10' of the surviving population, consisted of HD mutants which do not form colonies inside the plaques; the other group, at a frequency of 10-' to 10', consisted of nonparasitic (NP) mutants which do not form plaques, but grow as colonies (Fig. 1) .
HID mutants. The three HD mutants examined differ from the parent strain in having a much lower ratio of colony-forming units (CFU) to plaque-forming units (PFU) ( Table 1 ). Another difference between the HD mutants and the FP parent is the inability of the greater part of the HD populations to grow and produce colonies on autoclaved bacterial cells (Table 1 , Fig. 2 ). In this feature, these mutants resemble other host-dependent Bdellovibrio isolates, such as strain 109 (7, 9) . All three HD mutants of Bdellovibrio UKi2 yield a small proportion (0.1 to 3%) of colonies (see Table 1 ). This differs by several orders of magnitude from the number of colonies (10-6) formed by other host-dependent Bdellovibrio isolates from nature (4 NP mutants. All seven NP mutants of Bdellovibrio UKi2 examined by us seem to be blocked in an early stage of the Bdellovibrio parasitic growth cycle, namely, in the attachment process. Such phenotypes have been described earlier (4), but in all previous cases the inability to attach to the host cell was ascribed to the lack of motility. In this case all the NP mutants are actively motile; their inability to attach must thus be due to another cause.
Similar to the parent (2) and other hostindependent bdellovibrios (1, 4, 7, 8 ), six out of Fig. 2) . However, the fact that mutant NP-A5 and, to a lesser degree, mutant NP-C102 grow poorly on autoclaved bacteria indicates that this property is not obligatorily linked to host-independent growth and may be lost without affecting the independent growth capacity. On the other hand, the proteolytic activity on autoclaved cells (observed as a halo around the colonies shown in Fig. 2) is not limited to host-independent bdellovibrios, since host-dependent bdellovibrios also produce such proteolytic enzymes (6) .
The loss of the parasitic potential is reversible; facultative revertants have been obtained spontaneously from mutants NP-A33 and NP-C201.
The availability of nonparasitic and hostdependent mutants of a single strain of Bdellovibrio allows for comparative biochemical and enzymatic analysis of different phenotypes for the elucidation of the nature of hostdependency and parasitic potential of Bdellovibrio. The existence of the FP to HD mutation also raises the question whether the FP form of the Bdellovibrio is not more ubiquitous in nature than has been believed until now. All Bdellovibrio isolates from nature examined so far have been shown to be obligately HD; however, it should be remembered that these
i$olates were usually tested for host-independent growth after several transfers in the laboratory under conditions that might favor selection of HD mutants.
